INTRODUCTION

47
Agriculture contributes 24% of the total global greenhouse gas emissions (IPCC, 2014) . The milking, and would, thus, not provide a steady measurement, were removed from the dataset.
148
The third condition was that the ID of the cow visiting the AMS should be known. AMS visits 149 without cow ID were removed from the dataset, as these could not be linked to the pedigree.
150
The fourth condition was that week of lactation of the cow visiting the AMS should be known 
157
AMS visits that had a standardized residual effect >3.5 based on model 1 for CH4mean,
158
CH4log, CO2mean, CO2log, Ratiomean or Ratiolog were considered outliers and were 159 removed. After removal of the outliers, the dataset consisted of 123,369 AMS visits from 160 1,508 dairy cows. This dataset was used to estimate the variance components and genetic 161 parameters.
162
Phenotypes
163
The CH4 and CO2 measurements were summarized per AMS visit into six phenotypes. To 164 correct for the background levels of CH4 and CO2 in the barn, offsets for CH4 and CO2 were 165 calculated per AMS visit. The background levels of CH4 were assumed to be 0 ppm and the 166 offset for CH4 was the mean of the 10 lowest values for CH4 in a specific AMS visit. As the 167 background levels of CO2 were assumed to be 400 ppm, the offset for CO2 was the mean of 
182
Data Analysis
183
Variance components of the phenotypes were estimated with ASReml 4.1 (Gilmour et al., We presented the descriptive statistics on all six phenotypes, but the genetic parameters of 215 only the log10-transformed phenotypes were shown. As the residuals of the untransformed 216 phenotypes were not normally distributed, this could affect the results found for these genetic 217 parameters. Effects of the model parameters were presented on the untransformed phenotypes 218 as these effects are then easier to interpret.
219
The accuracy of the breeding value for CH4 emission for a cow was calculated as: ( ) 220
In general, the effect of hour of the day on CH4mean, as obtained from model 1, was lower 
Genetic Parameters for Methane Emission
260
Repeatabilities and heritabilities of the log10-transformated methane phenotypes and milk 261 production are presented in Table 2 . The repeatabilities ranged between 0.14 and 0.31 for the 262 methane phenotypes, were similar for CH4log and CO2log, and were lower for Ratiolog. The The accuracy of the breeding value for CH4 emission expressed as CH4log for a cow based on 269 25 repeated sensor measurements in an AMS was 0.61. For a bull with 25 daughters, where each daughter has 25 repeated sensor measurements, the accuracy of the breeding value for 271 CH4 emission was 0.85.
272
Effect of Measurement Period
273
The average repeatabilities and standard error of each measurement period length are 274 presented in Table 3 . All three methane phenotypes showed higher repeatabilities in 275 measurement periods longer than 5 days compared with shorter measurement periods. phenotypes, however, have not been published except for Ratiomean, i.e., the mean of the 314 ratio between CH4 and CO2. We included Ratiomean in our study because it was reported in 315 other studies and can be used to quantify methane production (Madsen et al., 2010) . The 316 absolute value of Ratiomean in our study was considerably higher than the one reported by emission decreased with about 33% of the peak methane emission at 50 weeks of lactation.
376
The pattern found in our study is comparable with the patterns found in literature and the 377 found differences in patterns might be explained by many different factors such as the used 378 phenotypes. Our study used CH4mean in ppm as phenotype whereas the other studies used 
